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(57) Abstract: A mask pattern, provided on a transmitting substrate (2), com- 
prises a semi-light-shielding portion (3) for passing an exposure light in phase 
with a translucent portion (4) as a reference, and a phase shifter (5) for passing 
an exposure light in opposite phase with the translucent portion (4) as a refer- 
ence. The semi-light-shielding portion (3) has a transmittance to allow exposure 
light to pass partially. The phase shifter (5) is provided at a position capable of 
partially canceling, by its transmitted light, light passed through the translucent 
portion (4) and the semi-light-shielding portion (3). 
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z>ft&n*>ffi-?VL±o>&g.*: : G l> a.-D*(Dm$%&&ft : ftiz£>^T £ 

t»<D^^fr*»^-rfcA(Z)^#^#^Ltc^S (0 4 (a) - (d) £fflt* 

, T) t-T-So S14 (b) (z^-Tcfc 5 l= % iifflv?*— 

dfcl^T. ^##^±1- felt £"7 — l'<Dtpii>t*ifc-tZ>®.W.lZ±CZ> 

3fe3tJg£ I c (L) fr-S>„ EI4 (c) «fc 5 lz s Q.teis7$—V* 

<?<D&ttl>7*-izitz.xmi?;o>m%%i (BUnao *><!§: it fio4iffi~>:7$ 

*ifc£ttJE^£tiSi::±C<&3fc5£J££ I o (L) if*. 

U4 (d) I*. 0 4 (a) iC^-ffltlv?*— TX^fcffll^fcgftKfc^Tte 
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T = I c (L)/lo (L) 0)ii$it^77^IfeftLTUS o > 
5aU-V3>m ^5t7 l 6a);'K§A = 0. 193/im (A r F#3S) „ 
WL<J)VSL&%¥Jk<»mU®LU A = 0. 6, R3te5teaO>Ti*flEor = 0. 8 (iI5S5fc3S 
) -C-fc&o 

S4 (d) i^^-r<fcoiz % ftgjt i h (l. t> tfm.fr £taz>0imtT= i c 

-5<i1Sv7^-a)*SLt*, TX I o (L) #1 c (L) cfcy ^t<ftS1§Lt 

irf<5#*<, tt«5/7^-n*aa-r**t«y*5t*©*Li*o. 3xa ( 

/NA (Matt) Sfi (0 4 (d) Om-BrX-l OOnmlS) T*<feS 
Cfc*<. I^/5 2b-i/a >fMIA*&«SIWl=» <**K* S4 (d 

«-r*ct$i»jh«fctoi=i*» a»i (100%) suite 

**#«-r*tl<*^<0-C. |fiWMTX^l=*5lt*ttffi*>7^-©*L<D±IRI* 
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*^6%*na<W^ tt««>7*-<D«L0>.tia*O. 3xA/NAj:tj 
5 0 n mUfei. 

05 (c) 14, B5 (a) i:*ttt»iW7^^i:»Lt, BHP»na-c«» 

(«*.tfH5 (b) lew**** 5 l=fclt*BBP»*Al= 

•yhLfc^S^TvLtl^. ZZ-ei*. fflSA^l9 3nm (A r F*R) 
% gfin&NAtfO. 6 i Lt*WJH:**V5al/-'/a VtffftDfctt** 

IvC, «fiA = 1 93nm (A r F3feS) . §8PftNA = 0. 6<D*{*"CW-»* 
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@5(c) iz9a+±?\z. I o <»5 ( 

■■*#HUtt*6J«»MI=«W^*. 05 (d) . 05 (e) &tfB5 (f) 
t*»*l=J3lt*, 05 (a) ©i»AA' fc**f**51*»***n*l-L 

05 (d) • 05 (e) &tfB5 (f) i=«*si=. A«ao 

»l4100rt-CM. 06 (a) IC****!^ BP*******-*** 
tt, (««*^x/x±»») tt2 0 0nmH*-e*y 

B6 (O li, 06 (a) iza-tmiMM-***^*^ MP»NA-C«* 
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m$sm mTHtme (b) ic^^^L^^o^^jg^^) ic*> it 

me (c) ic^<fcdi-, &ftffiiiLW.i~ft?Z>mn%itp i o©»f 
l*Pij>Rtltl-^b-r^<D-Cli^<. HP$P(D^yjSL^^(ctt#L-Cat54l^ I o 

«*35<#ffi-r*. 0 6 (c) IC^-T^^S I otD^^Oii^s i30 (c) IC^ 

(d) „ 0 6 (e) &l*0 6 (f) 14, EI 6 (c) lC^-T-9->^U^P 1 . P2 
fc»fc«3feME#*£^n<s/ HLfctfl)T-fcS. 06 (d) „ 06 (e) 
* £ A»**«f= ft * iztt o "C . Il^^h^Xh £ *lT & 

o 

£=i> h^X h ^ ^ii L ^ *< b t' § § - t *^ * x § . 
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ztiz^^Do F<Dmm%. 2kifs tents? z-ammiz&ZDo Fomm^j 

asit*/** — X0ttJt*< l J (CD : Critical Dimension) 0f7t~*^ft 

y DO Fft1±£*>5 i U— v 3 > Lfc^m^-^^T. ft5fctf>? □ 
* s /\— ? h — >^X^7&i;/\— 7 I 7 h-7X$0-€-*L-?;h.£fflL*fc 

d) t^i5i+^3ri-c^<5)lilli5iiS3^^^a)5F@g|-eife'So 07 (b) li. 

<t^C5-r*^PSP (4§W) *><IS:lt£;lxTfc&*nAvx*CB¥®0T-&<5>o £fc 
„ 07 (c) li. Siai4»*S^®fc^»iK$tifc¥ai3tSIJlc. h/**— > 

o 0 7 (d) li. JSiaHSteiffllc^^+i/rJg^SlJt^^^v^^ 

— ><4*B*>:? H^x*a>¥®0-e&<5o ft, *sw&i;ijgdlia)-7^^-+^ii, 0 

7 (a) -07 (d) lZ^-r#TX<7*fflUNf-^X h7f *J X#@0>^fel:i <fc 

toiciio. i2^m) ic^-s^-piciag^^iTt^^ot-r^o 

07 (o) I*. 0 7 (a) -0 7 (d) lZ7ik-?&^X>7$m^tzmitlZt$\+& 
mcDO /imt LTl^&o 07 (e) iZyjk-r&^lZ^ 5 O A7Xf <D D O F*#1±£ 
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<MfjBHT**icfcMt*¥a#»<Daa*i&#tt> 

h&tfDO Fa>tt#1tlCOl*-CBiWr*. 0 8 (a) 

>Lf=*Sm (0 8 (b) -0 8 (f) ) l=afc-3tvCl»W*fTfc3. 08 (b) 14 
. »**ffttofcfc*lc»J***i**a*#***l*Tl**. 08 (b) izfcL* 
•CI*. Ml 0 0 nm«*-^/^->*»l*tJ:ai: Lfc**tS»**l**8 

* HBA««*"r**3»ft-Cfty. Z©Mlc»L-C*M©^— P^SM*^*- 

*1**MI=ifc0«"r*M*#y% C<DffiA<S5lMS£#* Ll*. *fc> I b * 

Z-yi&rfitifizisV* hflS(DlgMy^A<3§±Lfc^C££S«*U da>fiS*<il5i> 
K£»*Lt*. — fiSlc I t h/I b<DfII4 2 JU±fe&c: ft T 1^3 o &-t 

(0 d £ x. T #"7 — v > I- 0 1>T IftB^-T -5 o 

is ( c ) 14. >»jjt»i=tei+*¥a*»©aa*i=»'<"«DOF©« 
y i o%j*irticiix*^7^-*xi4soii§t LtSiLtfc^. 0 

8 (c) l=*r<*:5lC. DOF©|S3±l=l4^a*«©aa*l**t v IS^»*L^ 

. 0 8 (d) i4. /<^->»fijtwic*5it*^a*»o>aa*ic»-r*t;- 
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<7fi|I pl-OLxXltmL/r^m^*L-Ct>-5„ El 8 (d) [C^Tcfc ?(~. fc°— * 
fit I P o$ y d > h7 A K(Z)fplJilct¥iipfe$iJOSia¥li^^l5i:»* LI*. Ji* 

. H<*fi<j|::l4, 18 (c) &tf (d) (c^-Tcfcdlc. gl$A<0%^b 6%IIJ£ 

sis (e) i*, jsz-^Wfif&mztei-t&itmiittcD'&j&mizttirz i th/i 

blCOl^TftgLfcfSS^L-Cl^&o 118 (e) IC^-T <fc 5 I th/Ib 
l*#Jt3feSPCDjga§^A^ < fc&l5«!:i£< ftotfeU » I th/l b©fS].t[cf4¥ 

*3t»©asa*A<K < fcy-ra?*£#*L<«pi\, #£3fcg&<z>iSia 

9S#1 5%?IJgT? I th/I btt2J:ntJ<ft-5TL*?. *fc* @8 (f 

) it, j*z-^itmmztert2>¥m%&<Dmmmiz*i?z> i P /i t h iz-^^x 

It^Lfclisgm^^LT^^o Els (f) Iz^-f £-3f~. ¥&ftSff<DSia«< 1 5 

%sjs<o 1 p/i t h 14 if— *£#-3-ci^*. 

l4*a*ffl©aii**K < "T « 15 if IrI± L , *<0&SII4¥&ftS&<0&ia2£A< 6 % 
yMfcfc-So — /**->ff2fi£B#fcfclt&Ui>;* hi®ixy 

1 5%SJglCLTfc< w<tA<»^Ll^ 0 ftoT, tM»aW^X*i::*3lt*¥*t# 
09 (a) ~ (f) I*, =3 Zs$<7 h/*£— >fc#J£r*§Bn»*<»lt'bJh.fcii 

ip^is ^ x.* i= as it * , ^iiafesu <t&tei'7$-£i::<fc^T*S!j££;h,<5> jS3flttt«) 
>©/<y x— ->3 ^^^-r^Pffigi-cfc^o 
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iliai4««2 a ±l=«*l***fc¥fc3fc»3 a t. ¥&*SP 3 a &BBP LTI&I* b 
09 (b) \Z7jktm&&M-?*<? 1 bl*^ 8*3tel=»LT2iltt**-r*aill 

4 b cDS-ait pi-j^s zmrnn 4 o©ei8y7^ b& y Rimn 

SB4 b(D#i21lClg-r*J:aiC»^$^fcii*iv7^-5 bt^i^tt^, 
HHJ&IEI^X* 1 bl£. 5113:/^ — >^fi£(cfcU^TfeHB3$ISIvx^ i a t\Z£Aj 

(¥i&ft$&3 b "7$ — 5 b tfr*ffil£2tl&) &&-&W&t Lt, => > 

#b*t£<, 01 Oli. 09 (b) ic^-rHHi^ira^X^ 1 b(D-7X<!7 

%&m<»e-5 co*y-»-r kd— *><£c&c>:£ifrjt-e#<i>. -tfcfr-b. 
^s^i^^l^x^p^©Jlla^^4fflv^^-I-*^^ffl*^ fc ^ IIi5^I,l ^ 7, ' ^7 < 

09 (c) ic^-rniu3£is^x^ 1 ctt. a*3tei=»^"ca>att**^*25' a 
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4 c ®«sl®** * y 4 -»* * * 

««TflBP»4e©*ffll=»^«*^«=»*** , ' fett *^*" 5oi: * ill *" C 

i9 (d) i=#twtti'*fi«"*» i**i=»Ltatit*t*aa 

14S«2dir, Mtttt2d±l:»***lfc*»»«3dfc. «*»3d* 
* - 5 d t m D * 4 d t flDWCI* 'J > 3 d *E L T I* * . 
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fr&ttft. ::t% fifly7$- 5 e tdf]PS&4 e tVffllZlt^ U 
*££&t/iB^£@£L-ClHlnSf54 eCO"|g (*#£) 0)^-^^M-r*Ci:lCj:o 

fcit^T, MEEF (Mask Error Enhancement Factor : •tf&^'fbSl::** 
09(f) fZ5F-ffctiB8tG]^;*<57 1 ff*. ^3felc^L-CJgiail$^-r<5Sia 

itrnztitzibmsyz— 5 f t^it-ci^o &*b*>:7* — 5 f 1*, iiupsm f 

C0«-2lC0S^t^-g^C03€^!R$^ti J P^La.o^PSB4 f <D&mt*tfa-t 

1 t repair*, S9 (c) ic*-riiiiJ3ii3-7x^ 1 c tmmzisis* h/<* 

ft. 09 (d) - (f) f=5Frifi*|15&W^**l=fcl*T. BHPftJtiitB^:?* 

#^^l"^s O^iJA/NA (A[i^3t5fe<Dk^ NAIilHPt&) COIO^COU^ 
TT?fc<5C<!:#M£Ll>c El 9 (a) ~ (f) KjF-rHip&ijg^X^lcfc 
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Z> Z 1 I- ? T i£« v ? * — * L T * * 

DOFW«tt(DW1tl=^^B«t4. SI 1 (a) I*. CM 
ftltWfrfcWtM. *fc. Si i (b) I*. Hi 1 (a) ic**** 

l=*5 tvC d * 5 0 n mCM LJiLOW* 1 7 0 ~ 2 8 0 n mOBB* 
% ^5aU-^a>Cfilt*«**fW»- AA<19 3nm. NA*<0. 6 . 
01 1 (b) C=*r*3l=, BD«©«W*«0. 8xA/NAttTfiI1fM 

,- % ipgoiwtfo. exA/NAttTCluMW, DOF ** ± * w 

tt>M*. DOF!»W(Dt»Clt»ifc«n» <»|l=l«Mm»» 
^l^it^D^^^^^fiTO) fcM- ***** 

BLt(D*dl=, ®9 (a) ~ (f ) l=M-T**/<*-2*MM>**. DOF 
*tfc. ED9 (a) ~ (O |:*t7^/^->r.Wm>. MEE 
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A. *nmmx*i* % ^^^^ h/^->i^*xK-x/^->$Mts 

ic j: -p -c m £ *it ^ * niBsan-? x ? ^ffl i*t ^ -r >/ * $ — > £ as fifc-r * ii^u: 
(Dia^^JHc fcft*s 7 * - ^saa-r * ^ t iz & o r . mmo&im c t *><-e 

^ic&ffl i/ 7 $1 — #151+ & tifc?7 * — Isteft&nm-? £ Z. <!: L 
— tfgfl □ SB t o>m&fr t> ffi 3£ (D^rm ti it ¥&«J I- IBS £ *i ^ * <? / - >te 

vtzmmir z> z t l 
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, T a-C r£$. Z r -S i ££XI*Mo-S i £$^*<<fe*o 
*SR8CDJS££*#< Lfc^»*l=l** Z r S i O. C r-A I -O. T a S i 

« < fio&*ss (igi&n&is 7 re *s it h v * * /<* - >*<fl&fi£* * * ^* 
<*»i>$£3£i@&©Jls> 

»*nai*. tt»^7*-©^awffiiK*y*3iK»*i :: *w**«*»* L 
@i 3 (a) i*. (■L©9-f>««^x^/<*->*«*t-*«*« <a» 
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. 01 3 (a) *tf (b) i:*-r#jK*»tt* 3*fiB***^L-cratt««>ft* 

8iia£-t**fc<Di:^*o HI 1 3 (c) I*, 77^*B«5*4**»l=i8« 
£ I o (S) 

®1 3 (a) i=*-r-f*-5?3Mr***i*« i^ 1 3 < b > (c) 

S) t^ftiJd^Ji^LiStflJlBffCfil^I e (L. S) £*/MbT?*, 
ftlC*otBai3 (a) |=*-r-f ^— 2?3ft«-7X^I=**3>h7^HD3tH 

fc*i**&SI*fct\, S1 14 (a) atfDBl4 (b) I*, -f *-vf£IS)^X*K 

fcitsiftffli/^^-roteo^^-r^iBiaTffcft- Hi 4 (a) 

&tfgli4 (b) I*. >tt<D7X^/^->^WS^SHrti:l5i-tb 

*it-{4ffli/^^-^urfcy. eh 4 (a) ic*-r<ata*>^^-«±. 2*o>§ 

»»/<*->*&*i»S*fC*5y, Si 4 (b) i:*ffiffly7$-li, 5 
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!E;5ff2/N°$->^bt8fiJc£*L-c^& 0 n 4 (a) Rifmi 4 (b) d^-Tiiffi 
is?$-tf&tft>titz<< *-i>®m^Xtlz&'3X : b s Si 21=**-* > — v5£ 
IEv;*$£|^fc2&££*#<5>C:£rt<-l?££o tot, -f > — S?3MllTX*a>iftffi 

< * * - ^smb-^ x ^ iz & it & d o f fti4> 
-v&iig^** imi^x, ^.^um%%Km^M^a>m%^u-otzm^\za 

It^DOF (V*— *X;1gJg) f#14£i>5 a. U— -> 3 >lz«fc -oTl+g LT^fco 
1211 5 (a) ~ (c) ti-£-a>$Sm£ij*LTfcy % 0 15 (a) Att;*|S) 

tfy$*£Sfcot-£*I) <D*'C^ffl^£(DMA^&Si§^<&*>5jLU— i>a > 
$SH£*U SI15 (b) tt^3fe3feASt^[SlA<5te3Sffi^<7>xai^lp]XI±Y$|J|^|fi] 
*>b(D^AIfCifcSi|^Oy5a va >$S^£*fU El 1 5 (c) 
0>\M-ftfatiM)bffimMO4 5j£*|S) (X$fl|*fS]X(iY$|li^|S]£ 4 5jg<Dfc££fc 

I-^IS]) ^6<DJ*Aat^&£^<&vs^u— a £**-«, :ct% *> 

-v&iETX? £ LT. #^ftA3t#ftl=^LT&&14jWft*l::fc5cfc?lclE 

«®^psu*i«fcy */j**i*BBn««***-***-$>3*»r*** mmm 
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DO Fft14li % h7t-*^^i^"7X^/^->t^L-c^$ti^/« 

$Si$lCLTM**fCL^-5o 115 (a) ~ (c) iZfclvC, Lf*^7X 

7 * ^{4 ft t *NS L T & o 

;fr|S]-C*fe£i§^ -f*-i?&IS^X*Ollf)P^£*£<-f aizftoTDO F*# 
14li£<tLTfcy. 5c±ig3fe-7X^£JfiUfc££ (L = 0. 12//m, s = o// 
m) (WT. L/S = 0. 1 2/0 m£Brr) (DDO F$#1±A<&t®*lT 

o 015 (b) ic^-Tcfc^i-. §3t3feASt^rrsi*<3t3S^a>xtti^iS]xi* 
Y|*^(fi]^t>a)^AIfeite*^, do Fftfcfeiif ^-v^iS^x^o^PSU*! 

i§£ (L/S = 0. 1 3/0//m) t f^l C D O F$#t3i"Cife < 5o Lrf^U Ell 5 ( 

Tfcy, 5E±&lt-?X<7$:mi*t-t t <L/S = 0. I 5/0^m) (BDOFft 
tttffi® -T^^)*.. 4 5JS^FlSl^t)<O^ASt^lCfcLNTTX>7/<^- 

0 01 6 (a) It. ^TfeSPck y fc&4"SL(D¥3i3fc/^— >^ltt>ttfc7^ h 
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L^Lfctf*. HI1 6 (a) lZ7fk-r&=>lZ^ ¥3ift/\ 0 $— >I*^#I-J£l^ 

-r. &r&®&&jgA<#£-f *o tot, ^^-v^isvx^icfc^rTx^/^ 

t z o i> t SI iS £ # ^ L rt< t> tfcE f * o 
P— EI^LT^&o 01 8 (a) ~ (d) RXfmi 9 (a) ~ (d) I* 

, mi 7 \zm-?^*'?*r— zftjfcft&zm^x**— 7s*s*—>mj8.m<D^7>5 
>&Bj$.-rz>m'£<D&z-fE$:7ji-?mv&&o &tz. 12120 (a) - (d> 
&vm2i (a) ~ (c) ii. m 1 7i:*t7x^f- ^f^fife^a&^fflL^r^-f 
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<0/^->£A*>-f 01 8 (a) Rtf02O (a) 1***1**1, rJtS^/^ 
->©-i^LtU4. HI 8 (a) iZ7jk?mnO'W->te* UvXh&£ 
(u^x h/^->^0§BPSB) t?&y. 02 0 (a) iCTvtMKO^ 

Xttr«. 018 (b) AtfBZO (b) l***i**u y*-fX«©IWM>'< 

»D1filTT?**«l**«i»a-r*. DltLTIiO. 8xA/NA?IIg 

tfM*Ll* (A NAtt^PSJl) o 01 8 (c) Stf02O (c) I* 

% 01 8 (b) at;H2o (b) ©**i**iic**T**/<*->i=a3t*Tffi£ 
otto i aT-cBHPffc**^**** 1 *^^*- 

ama*<j«yAoj:3i=tt«*>74«-*»A-r*. ma (d) atfH2o <d 

) I*. 01 8 (c) RXSmzO (c) 0>**L**llC*-*\ j|lltti3*lfcfl*rtl^ 
3 l=tt««>:7 JlttWKI*. 01 9 (a) tt, 01 8 (d) IC* 
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■ 19 (a) |Z*f^X^/<>->Kfe^-Ctt, 09 (b) l=*-r*-f^©«* 
I*. *fc. BZ1 (a) f*. i20 (d) |=*f-***/<*->*l=IMB»* 

|=tt*W*-*»A**W*. HU ®2 1 (a) irfc^TI*, 09 (a) l= 
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mcd tsii^i: lt, mnutikmisz?*— t<ommz* 

At" -So H 9 ( b ) Zfctfgl 2 1 ( b ) l4-**l€*l, 019 ( a ) & 
t/Hl 2 1 (a) fZ^-tl^tUF-r^X^/** — ^I^^LTCDiSgfflO^it^cgil^ 
M**lfc#**3i*LTl*S. 01 9 (b) IZ^-r«£5fC s X'*— 
fifefflOgflPSPfi. ^f'^S 1 6lz&^x&-?!¥-m%iWz&i>)m&tiZ>Zt\ztj: 

121 (b) iZ7T.?£o\Z^ 7-f>/^->M©^^/^-> 

rt©i4ffl'>3»^-ii, xf-v^si 6iz&'?x!&-r¥&yiuiz&vm3i*izz\k 

(DfUSfcJ&Slcasi^Tte. CDPS$li|ll(Z)iI@^0. 1 x A/N AUlTlCfftSLfco 
&^A/NA01 0#<D 1 JJlT^fc<5C Ll*o 

mizmmr^^^->^mmmmm<Di&i^mHtz^7,<7J<^->i^s&^}^mm 
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(D II £ it JJQ 6*1 I- HHfe?" £ o 

-r^t^*.. xf^si 7ic*5^-c. «tnt>tt3*BSi*. iiusiiaa^MEEF 

^fllCfc^-Cl*. tt«'">75»— B±a>WHi* t 0. 8 x A/N A&±T?fc*U*. ff 
l>&*.<5>£* 7^^/^->WO. 8 x A/N AJa±-Cfc*tl*, *»*S5t= 

■et*. «3©«i»»i=Js^-ci*, c©B««ffltt, HaBnenMtfz 
*±-ciT%5fi-rctJb<-e**. ismic, -7x*/<*-i>i=a3ifa«*<o. sxa 
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TU1r>%. Xtv7s i nz& y % x^y-^s n-si6 

Si 9 (c) I*. 01 9 (b) (C^-TVX'i7/\'Sf— >[Zfc 
lt&2 x A/N AmT(DF^IlT*igPSPI^^^fc^llElC. Kn-^fi«fflti 
fflv^S-a^ASftfctf^fcjrLTl^o 021 (c) It. 132 1 (b 

) U:^-rvX>7/\ o *->l-fcM*£*gj!><0. 8 x A/N A£jg*Tl>3S&# (&gf& 

§&fz % X-r-y^S 1 SClftlvc. X-r-y^S 1 1 i^Xf'^S 1 
X?!l::£oTflFJ£$*ifc-7X<!7/«$ — >$HJ^t^. &±0>Xt- y :7 s 1 1 

* - > j& j£ m o m % -7 — v > @ ti tc -7 * * / * $ — > <d ft m & *t & o c t & v z 

£&*rc-#£S6?iit?&3 2 x A/NA^y fcSiiti) Bifttc^Jgttu SS£i£ 
&3J±: LTtcfc^C^tes 5$t-t^^o 01 9 (d) li. 01 9 (c) IZTjk? 

ja±i-!&iyjLfccfc-5f~s t m3o>mmm\z&z>t. i/yAhi^$t^^ 

fIJg l= p £i8M $ 1* & *Mfc3te8U £ ffl T "7 x * / < $ — > £ mtflir £ z t iz £ 



* WO 03/062923 PCT/JP02/13466 

48 

$ - > t Ham ^ -r >/ - > ^ i±s - > £ £ ^ ■* i= » * * « 

-5 o 

ho c:t\ R)T^a)^*ii:L-ci*o. s x a/n Atlli:l«^ 

tf, WT(Dll:s5£Ltt^t)^^ SI 2 2 \ztt & => ic. *«c>& 



* WO 03/062923 PCT/JP02/13466 

49 

-tf&a>^;*^/*$ — >i=fc^ri*, htx*/**— >*oi=-y-f kp— 



* WO 03/062923 PCT/JP02/13466 

50 

„ 02 4 (a) ~ (f) li^-Jl^JU 02 3l-3altl»A A' &<D»rffi0£ 

^Lt^S. -fft:b*», 02 3lZiF-tJ:?fc¥®*lffifc£*r-t&7* h^X^<©^ 
I^jjfc LTIi, g^MKs 02 4 (a) - (f) iCiF-f 6 0(D*-f Zttf&Z* 
<IU 02 4 (a) - (f) iC^-rBfffi^fifeliS^^-r^^&o-C. c4xt>^ia 

^^■ts-fc»T®^iie^^-r*^^ ^mM^m-Qthho kit. 024 (a 

02 4 (a) |Z5F-r*^l3fcl,x-CI*, 2ifttt»*1 oicfcit*^**^*- 

mzoun^y^— ii zfc»i©ttffi*>7$-i!ii 1 y ft** 

*v*£#(^ *i ©mas'?*— BM 1 y ft 

1 1 fc©»»*afc*y ft a*»**»± L-c»***RHMn?a 

ia*-i±*o o*y. 024 (a) ic^-r^>f^(cfc^Tii. aftsufc&ia-t&ft 

©-SafcaaSltSaaM*****^**^**-"^*- 
02 4 (b) ic^-r^W^l^fc^-Cli, S&t!fcSffi2 0Kfci+*¥&3feS&ff*fi)fc 

«*©±i::, Bate3tea>-ffl»*aa*-e:«aa**^*a-3a3tea***i: l-c 

g#3fc£PftffiT?Sia£-fct-*¥jSpteK2 1 tm$LZ*iX^%> 0 -Tftt>*>. 



* WO 03/062923 PCT/JP02/13466 

51 

R2 1 ^yfc^&ftS&Wf&S*^^*. jSifittafctt 2 O KfcltSiMB 

&&R2 1 aittitt2 o ©a y ^fc^*^"^ 

gi2 4 (c) iz5F-r*-f ^izfet^Ti*, aatttt«3oi=teit*«3fe»»fiR 
^-g3im^ti^. aiattifc*3oi=feit*a*»»rtfa*^ 

jR&mBT?ajft*1**»#«**»rt*ft"C L **- -Tfc*?*.. El 2 4 (c) rc**" 
^r-f ^{CjSLx-CI*. C*i*T?a*»t3e«LT#fc««"A<aa*©*t^«?/7 

ttffiS/75»-t«*ljl3l&*tfc7* H^X**<3ISI£*u-C^*o =©tt, 02 
4 (c) |c*^-7*h^X^a>4H«jaB*Ma)**ttt««©M«tt* 02 4 < a 
) , 02 4 (b) &tf|2 4 (d) ~ (f) <D*fr*tllZfcTfa<D*4?a>7* 

E12 4 (d) fZ^f^-f Mttfctt 4 OKfcMt 

Bft#£Hte«-C»»*-&*»Kfc**Lfca3feR4 "*"^*> 
*>. &3tR4 1 J:yfc*4*i6*9jWBI***t"Cl*a. jti®t4»ffi4 O l-fc 

lt*tt«i/7*— »)«B«*HrJEa>B**2ltayTlf*Ci:l=J:y, 



* WO 03/062923 PCT/JP02/13466 

52 

L^„ .fco-C. &5fclg4 1fcLT. 5§£lg<tL7i&Ji^£ffll^;: tlz£V % a 
0 2 4 (d) |C5*-r*>f ^l-fc^Tli. 0 2 4 (b) iZ7jk?$>(7tf5l 

02 4 (e) [zm-?*4-?\Ztel^X\Z. Siat±SlK5 OlCfclf-S^X^/^^- 

#ig5 i iztertz&wiszr * —Mj&n®zmmomzt£\-tmyTi-r zztiz&ij 
tix^zt&iz^&itms i <dmv T\f&#&v tt-tfMf&zfrx 

t^o -TtCt)*». 02 4 (e) iZTjk-rZ-iZflZ&l^Xte^ 

&mt Lxm&i-zfto>Q.te&Jx.m2 j ez>®.fti>z?*-z^ ^mtftms i oisy 

02 4 (f) (C^-r^-f ^iCfcLNTI*. j2iai4glK6 OiZ&tfZ^Xt,**- 

t Lxmati}t&miiLmxmi&£itz>*mi?tme i tm^tixi^o 



* WO 03/062923 PCT/JP02/13466 

53 

24(f) |Z*-r^^^|CfcL>ri*. ¥&&lg6 1 <D±l=i&ffi->7* — i6 2 £ 

kit. ^^(omsoimmmmizm^^^-^nm^m. m&#nzi*mi ~<& 
m&mmommT'i&wLtz&oiz^ ^^m^mm-t^^u^ mm>&m 

■vxtr) lz-D^x*,#'bWL&ffl&&n%LTr*vx*$lft (-<>-v3ii0-7X>;) 
-5. &tz* ZHlz^-oX. 7*—*i*&mizttLX'<$—^}£tfM®)Uz<^ 

125 (a) ~ (d) I*. *mBA<DV* h * £flH*f::/*$ — >ff$^^0) 
§18 £ »T ® 0 T* & £ o 

SI 2 5 (a) IC^-T^5IZ, gffil 0 0±K, ^HI^XI*$fe^|gl|a)tt 
flDIIgl 0 1 £fl2j&Lf::&. 02 5 (b) KJF'T.fcai-. &Aaiflgl O 1 CD_tlZ 



* WO 03/062923 PCT/JP02/13466 

54 

H25 (c) lZ7jkTt£?lZ. *|gB^7th7X^,«!l^lt 02 4 ( 
a) U1L02 5 (c) 

7X<7^SiaLfcSia3fe1 0 4lZ&vX\s*sX hlgl O2^ijtt*o fSK SI 2 
5 (c) ic^tiauffli^^t K7^^fl)2Ittlt«i o±i:li, fg 1 (DGtffl 
-| £fg2 0)ia*§v"7$ — flg 1 2 £0>f§Jf U &&¥j&3fcSBi: , 

2 0>±ttA<Si^x*jMr— -CBft^tl^. Lfr L, 0 2 5 (c) 

;^[- > g)2 5 (d) 5(-s US?X h§M 0 2l=»L-C«ifc*fT<Jo-C 

02amt*CfcCJ:y, UyXh/^->1 0 5i»*t4. 
-(Otf, g|2 5 (c) lZ*-rS*XSl=*5l>T, MPWi:-t^*Ht?«*ta) 

v ^ * -*ws $ *it y , v x * / ^ - > it a m axTxm^iz 



• WO 03/062923 PCT/JP02/13466 

55 

-c, ^sibjko?*- hv7.<7$ffli>-c, is** btfmmztitc&mznLTmffbt: 



PCT/JP02/13466 

WO 03/062923 

56 

^^^-^ «3ttf* 3a>MK»»i=fl^***-* ****** 

0«a.l*l22 6 (a) l=«*3tt. Si^«t l Jtil^O/^-^W 

5* >***y ********* 

M ,.j:,t, H26 (a) IC** * 5 ><SS L -> 

02 6 (a) |=***»*«**I=«*T. 

fcLT, 02 6 (b) ksm-*?^ 9-f>«i=*rtx«im»***JBf* = 



* WO 03/062923 PCT/JP02/13466 

57 

2 6 (c) lc^-riE^ffl<l^$fflL^^i:l^<l:o-C. m C B*I/**->^miC 
02 6 (d) ic^-TJcaic. -0>^>/\-*-><&3g£. *'M3£iE95£ 

(b) «tp^-efe*o -2u ten*? 4 z>tz#><J>m<D^x<7/<i 

t<fc^ 0 02 6 (d) K5F-r*§^i*. <4fflv/^^— ©mssp^^^ii^ic^M 
*fgBj<7>0 2 6 (d) rc^-r^ff^m^^^fflL^ciric^or. mcmm'<* 



WO 03/062923 PCT/JP02/13466 

58 

Sfciz, 02 6 (e) iz^t£ 5 -<03<< — ^(Di&t. &n&m&tf 

¥5t5feSBlC|EMLfcli^^llK6<II~f5li:-r?&-5)o *3gBJ§<Z>gl2 6 (e) 

JSl±«>*3f=. 02 6 (a) ~ (e) K^*|lii5ff*f§(B£fl£ra<l:&&A<igfS 

y mm tut** — j^^nm t u h «, 

*dft^-f — XD^SJCOffefC^. #|x.tflll2 7 (a) (Z^-f £ *i£> 

Z<Dm-£<D&.MMm?5&t LTI*. H27 (a) lC*|-t <fc 5 l=, 7X^/1 



WO 03/062923 PCT/JP02/13466 

59 

=n •? $ -izrt z. x m&<» =i — &mmo>o.ft v ^ * - £@a§ l x t £ i*„ 

027 (a) &tf (b) iC^-T^^ISiS^xfcli. 7X^7/^- >fCfc[f^3i3t 

* >? / — > i c fci * * s m (o n i* ^ — -y — *urij © 5* m / * * — > £ n » -r * t» 

(BT?&&o 02 7 (a) &tflS2 7 (b) iZ^-r^^tg^fiOft^MfiH^IZ J: 

„ Wl^liS 2 7 (c) lZ^-r«fc5tC, *'fr$&8fll&j!><SIf8;5F*t<&< fclMMl^-f 
f*. 02 7 (c) [C^-Tcfc 5 7^!7/^- >l-ifclt£T£!=i — ©JStfJj5 

frzmmo^&VLtoammz. tpibm^mmo^^y * -izrtxx^m^t^ 

H53£iSffl0)ttt§v:7$— ^IBSLTt.*:^ -7a. 027 (d) ICtf"^ 5 fc* 

jarta>«i*i=, &n&mm<D&tt*s7*-\zitz.x¥&i!tnzE&wTz 0 ^v>t 



WO 03/062923 PCT/JP02/13466 

60 

027 (c) RXf (d) lZ7jk-f&m$miJ&l*. VX*/** — >fzfclt&&& 

(c) at;i2 7 (d) lc^r*|lliiSff$Sa>^^<K7j^lcJ:oT. gMir-r* 

tfctfoafi) £ ts. %> n £ v ? S — ZtiXl^Ztcthlz^ / < =7 

> X *< & # $ *v & t> -e fe -5 o 

0!lx.tf0 2 7 (e) Icm-r«fc5^. *»fr$£&IS&*<i§ffl£*i$< fclMHt^ 

<tLTIi. 027 (o) ICTF-T.fcdl^ 7X^/^- Xcfclt&^PXM^i — 

— 0mm&fr*mfe<DTt&&Lp*o>i&mz % tp^m^mm<r>^.^>z?^—izjt^x 

m^Lxt&i^o 027 (f) izyjk-f&^tes mm&mmi>mm£*iz>< 
*i\xi^4>frz>ffim2*itz<7nxm*—-)-—/i$—><Dm'£. ^x^/^^— 
^<Dmm^iz^if^<?n7.mzi-±—0m^Mtj^mm(o^^m(ommz, m 

m^mmo^m^y^— \ztt7Lx*&?ft&&mm.-?z>* mmH<omn 

H27 (e) Xtf (f) (C^-rHfi$fiHt75^I*. ^X^/^-i/l-fclt-S)^ 
abSA<$£l^=> — 1— MlJ<&&I@A$ — 02 7 (e) & 

1/02 7 (f) lc^^||jffi^^©^^flim73;*l-«fcoT. 

Bmz&iwvttfmz>*i*>o commit, — ^iz&tf zmitt&fimm 



WO 03/062923 PCT/JP02/13466 

61 

vL±izmwLtz&oiz. ftzeonMMmiz&zt* ^-m^tnt^^y^-t 
, ^o7*h^x5\ztt\~xi&\Mmw*m^xmft*'fitzozt\z&r>x. ? 

RWSffftofc^ w : 5*■e ; fel^i:<*^BJI*CtLlc|^af,4^•5^,a)•el*^j:t^„ -Tfc 

=h>*>s «9saiisia&t;4>ii>«5iH*a)^fe< tt-w^yio^* h^?x*£ 



* WO 03/062923 PCT/JP02/13466 

62 



WO 03/062923 



63 



PCT/JP02/13466 



Ifir 3^ co Sa 

«riBas*» £ L- xmt&mtfttfi z tai $ -a- -sms > ^ $ - 1 * 

2. ISsfcJSi izfc^r. 

«friBgate3fe(=»-r -stfriB^ateSPo^ja^i* i 5 %&ltx z. t t ? 
flute^^aJii. mmmft&zmmt Lxm^matuz. <-3o + 36ox 

n) JtlU_h-efiO (30 + 360xn) jgJilT (fiLn liglBO 0i4$§g-CitjI 



WO 03/062923 PCT/JP02/13466 

64 

1 50 + 360Xn) gJsl±T*S.O (2 1 0 + 360x n ) JgJUT ({i L n liH 
0. 8 x A/N A) xM&T<7)^#l::lBS£;ftTl^^t£ftm<!:^£?;i- h^? 
ffiiE<i*e*>:7$— 0>*lli (0. 3 x A/NA) xMJaTT'fe-SCt^^mir-r 
frlB^ X * / * * - >l«IB^3feSP £ ffl £ a f= 15 (7 £ *t y s 
8. IS#£ 1 iCfcl^T. 



WO 03/062923 PCT/JP02/13466 

65 

9. icfci^-C, 
1 o. is^Ji9ici3iNT:, 

ItrfB^X^/^^— (0. 8XA/NA) xMJJiT-efe^Ct 

1 1 . iisfcJS 1 Olzfcl^T, 
fri2i4fflv^^— <D|gl* (O. 4 x A/NA) xMUTT'fo&Zt 

hi* hVX^o 

1 3. If#JSl 2Clfcl*T. 
^tB-7^<7/^^— XDflgl* (O. 8 x A/NA) xMeiTtrfc&C 



' WO 03/062923 PCT/JP02/13466 

66 

1 4. iS#JSl 3ICfc^T> 

itiiBiifflv'7^-<Dii®i* (o. 4 x a/na) x MiaT-e £*t 

1 5. If*«1 l^fc^-C. 
1 6. IS#JS1 l-fc^T. 

ffifBT;*?/^ — ><D4§I* (A/NA) xis/i^TT? 

1 8. Iff#Jg1 7|CfcL>Ts 
fjMffiv^^-^lBl* (O. 3 x A/NA) xMKTF-efc<2>;:i:£*S8i£-r 



* 

WO 03/062923 



67 



PCT/JP02/13466 



1 9. ICfcl^T, 

2 o. icfc^-c. 

2 2. !S#J12 1 iCfcl^T, 



WO 03/062923 PCT/JP02/13466 

68 

2 3. m^«2 2lZjfel>T. 

tMBttttS'?* — ©igli (O. 4 x A/N A) xMJUT-efc&Cirfcft&ir-r 

"T -5 X S £: £ fiS X. T t > -5 - i: * £ f £ / ^ - > » J** & - 

2 5. i»3fcJg2 4IC331>T. 
«irlBM3t3fe^KSt-r-SXS-C'^A^BJ^^ffll^-i:^^i:-r*^^-> 

it &inriBS3teSB0> ifi^ f~ffj3B&*a •> 7 s - £ if A-r a at 3 <a xfi t £ m * -c 



* WO 03/062923 PCT/JP02/13466 

69 

2 7. eiztsi^x* 

2 8. !ff#Jl2 6lwi3l>-C, 

niiiem 3 oxHcty 

#A**xa*«xTl*«CfctM*«fc:r«^X2x-*l*Jft#&. 

2 9. Bl#9l2 8l=fcuvi\ 

ffifEteO&tl ffiiB&3fcSB£»^i: LTlMB***** (15 0 + 

3 6 0 X n ) Jg JJi±-CS.O (2 1 0 + 360xn) JtfclT (iiLn ttSIS) 

3 0. m*m2 6l=*5L*T\ 

aw=ffii(Dia*§ v ^ * - * » A-r «xa £«*-c c t * t r a x o 

3 1 . ii#Ji2 eicjs^r, 
HriB*3©xa*y 



WO 03/062923 PCT/JP02/13466 

70 

3 2. I«^JS2 
flflfEft3<DX?f£y t&l-s 

3 3. 11^1 IwiamO^^ h7X^7^^f-^«t-fcot, 
ft 3 (DXfl t £ fit *X I** - ^ * * * * ^fifc^Jio 



3 4. is*3S3 3 icas^-c. 

fljfEft3(DXg«*:y 
3 5. fflf#JS3 3IZ*5LvC, 



PCT/JP02/13466 

WO 03/062923 

71 

« * -C * - t £ ft IS i: -T * "7 x * 5 s - * ft & • 



3 6. IS^JS3 5(Cfc^-C. 

HE«©tt*^74«-tt* itrea%tB«ft*fc L-c«riB«***- < i s o + 

3 60 xn) (2 1 0 + 360 xn) SUIT «lLnl«*) <Btt 



3 7. lf^3 3lCfc^T, 

iJriBig3a)xm:y t&K, 

3 8. 0*3(3 3IZJ3LXT. 
|tFte^3©XfI«i:y t^l^. 



3 9. B*«3 3i:ei^T, 



WO 03/062923 PCT/JP02/13466 

72 

flJfB!g3(DX?!J:y t&lZ* 



WO 03/062923 



PCT/JP02/13466 



1/30 



Fig. 1 



l 




4 5 



WO 03/062923 



PCT/JP02/13466 





Fig. 2(e) 



s s s * / 

* ' ' ' ' ' » > 




Fig. 2(f) Fig. 2(g) 




WO 03/062923 



PCT/JP02/13466 



3/30 



AD 




WO 03/062923 



PCT/JP02/13466 



4/30 



Fig. 4(a) Fig. 4(b) Fig. 4(c) 

mftwM t&£&ytm imam 




Fig. 4(d) 

tt&Elh(L. T) 




0. 05 0. 1 0. 15 0. 2 0. 25 [ p. m] 



WO 03/062923 



PCT/JP02/13466 



5/30 




WO 03/062923 



PCT/JP02/13466 



6/30 





WO 03/062923 



PCT/JP02/13466 




pg& 



Fig. 7(c) 




Fig. 7(e) 



7/30 

Fig. 7(b) 




man 



Fig. 7(d) 




0. 13 
0. 12 
•"b 0.11 
i— < 0. 1 
8 0.09 
0. 08 



0. 07 
-0.5 













t .• .• 








'i! 

* ♦ . 


\\\ N 

% . *• * 
i • i 




/ J 


• : i 
9 : ! 

' : ' 


■ ^ 


i \ 


•••« 


2 ! 

; ; 
• t 


% • 
» \ 


% \ 
% \ 

* \ 


■ / » 

■ / * 

■ / * 

' ' - ■ ■ 


: 5 
* » 




i V 
% \ 

A . . A 



-0. 25 0 0. 25 



0.5 



WO 03/062923 



PCT/JP02/13466 



A 



Fig. 8(a) 

d 

i 



8/30 

Fig. 8(b) 



W 

^ > 



"1 



s s 

S f 



N 1 



✓ ✓ ✓ /✓ V 



A* 



W=200nm 
d=50nm 



['/*■] Fig. 8(c) 




5 10 15 20 25 [%] 

Fig. 8(e) 




5 10 15 20 25 [%] 



4 

0.3 
0.2 
0. 1 
0 







if \t 




1 


It n 
II i\ 








It i \ 
It il 

— ~\ /i i \ T^Z^z* 


1 




rip 



I I 
I 7 i 



lOOnm 



lb 

Fig. 8(d) 




0.3 



5 10 15 20 25 [%] 

Fig. 8(f) 




5 10 15 20 25 [%] 



WO 03/062923 



PCT/JP02/13466 



9/30 



Fig. 9(a) Fig. 9(b) Fig. 9(c) 




lc 



-2b 




-2c 



Fig. 9(d) Fig. 9(e) Fig. 9(f) 




le 



■2d 



If 




-2e 



3f 



✓ ✓ 
✓ ✓ 

✓ ✓ 

✓ ✓ 

* * 


7— F7 "7— 7 / 

/ A / / / 
✓ ✓ I ✓ ✓ ✓ 

s y s s * 

u ■ ./l .y ' ✓ 
/ ? f f / 


'A 


i / \ ✓ / 
\' ✓ 

'Is / 


s / 
s / 
/ ✓ 
s * 

/ / 
s s 
s / 


\ s s s s 
\ S f s s * 
Y s s s s 
A s s s s 



•2f 



4f 



WO 03/062923 



PCT/JP02/13466 



10/30 



Fig. 10 



* S / * S * s 




• \ 


\ X 






s s 

S V 


s 









Y 



sssssss*. 
ssssss/s 

SSSSSS'S 




\iLmn- 



WO 03/062923 



PCT/JP02/13466 



11/30 



Fig. 11(a) 



::1 



w 



✓ s s * 



Fig. 11(b) 



o 



0. 6 X A. /NA 0. 8 X * /NA 



0. 1 
0 



0. 16 











_ 
















IllllUUl 












— 







inmnHi 












.i.ii.i.i 




1 . , . . 



0. 2 0. 24 

W[jum] 



0. 28 



WO 03/062923 



PCT/JP02/13466 



12/30 



Fig. 12 

6 



WO 03/062923 



PCT/JP02/13466 




WO 03/062923 



14/30 



PCT/JP02/13466 



Fig. 14(a) 




Fig. 14(b) 




WO 03/062923 



PCT/JP02/13466 



15/30 



Fig. 15(a) 



[/im] 
0. 13 



0. 12 



0. 11 



0. 1 



1 1 



L/S=0. 12/0 /in 

12/0.035 urn 

12/0.050 ft id 

12/0.065 /im 



L/S=0 

•L/S=0 
■L/S=0 



-0.4 



Fig. 15(b) 




C/im] 



0. 13 



0.12 



0. 11 



0. 1 



I z» 

L/S=0. 13/0 Mm 

L/S=0. 13/0. 040 /im 

L/S=0. 13/0. 055 mo 

L/S=0. 13/0.070 Mm 

L/S=0. 13/0.085 Mm 



-0.4 



Fig. 15(c) 

0. 13 




0. 12 



0. 11 



0. 1 



L/S=0. 15/0 m m 

L/S=0. 15/0.045 Mm 

L/S=0. 15/0. 060 m m 

L/S=0. 15/0.075 M m 

L/S=0. 15/0.090 Mm 




-0.4 



-0.2 



7-t-tMtLW. 



WO 03/062923 



PCT/JP02/13466 



16/30 

Fig. 16(a) 

L 




Fig. 16(b) 



I 



1 



WO 03/062923 



PCT/JP02/13466 



17/30 



Fig. 17 



Sll 



S12 



S13 



S14 



S15 



S16 



S17 



S18 



WO 03/062923 



PCT/JP02/13466 



18/30 




WO 03/062923 



PCT/JP02/13466 



19/30 



Fig. 19(a) 




Fig. 19(b) 




Fig. 19(c) 




Fig. 19(d) 



man 




WO 03/062923 



PCT/JP02/13466 



20/30 



Fig. 20(a) 



Fig. 20(b) 



Fig. 20(c) 



Fig. 20(d) 




WO 03/062923 



PCT/JP02/13466 



Fig. 21(a) 



21/30 




Fig. 2Kb) 




Fig. 21(c) 






2_A 



s<5< 



WO 03/062923 



PCT/JP02/13466 



22/30 



I 



4fc 

i 



Fig. 22 

0.8X1 /NA 



I 



A 



^1 



FT 



■f- 





/ 


/ 


/ 


/ 
/ 


/ 


/ 


/ 
/ 


/ 
/ 


/ 



LdLJ 



/ 


V 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 




^3 



/ / 
/ / 
/ / 
/ / 
/ / 
/ / 




WO 03/062923 



PCT/JP02/13466 



23/30 



Fig. 23 




WO 03/062923 



PCT/JP02/13466 



Fig. 24(a) 



24/30 



12 
11 
10 



Fig. 24 (b) 



Fig. 24(c) 



Fig. 24(d) 



Fig. 24(e) 





3 **: 










u u 







■21 

180^ 
•20 

31 



;i8o^ 




51 

5 ^ 



180^ 

-50 



Fig. 24(f) 



62 
•61 
•60 



WO 03/062923 



PCT/JP02/13466 



25/30 



Fig. 25(a) k\\\\X\\V\V 




101 

-100 



Fig. 25(b) 



7 




102 
101 

100 



Fig. 25(c) UUUUUUH<* 



12 

11 

10 









'/////// 



102 
101 

-100 



Fig. 25(d) 



WO 03/062923 



PCT/JP02/13466 



26/30 



Fig. 26(a) 





Fig. 26 (b) 



V 




) * 



7>C*&& 

Fig. 26(c) ^ 



n — i 



V \ 




Fig. 26(d) 




Fig. 26(e) 



V 





7>f« £ *V ^7-f ^' ^ t 



WO 03/062923 



PCT/JP02/13466 



Fig. 27(a) 



Fig. 27(b) 



Fig. 27(c) 



[ 



Fig. 27(d) 



Fig. 27(e)[ 



27/30 



0 




— > 




fe^79~- 



ferny 9- 



W.W/79- 




&m?9- 



Fig. 27(f)[ 



m^mm 




#Lm79 



&m79- 



WO 03/062923 



PCT/JP02/13466 



28/30 



Fig. 28 (a) 



Fig. 28 (b) 



Fig. 28(c) 




814 



WO 03/062923 



PCT/JP02/13466 



29/30 



Fig. 29 (a) 




Fig. 29(c) 




Fig. 29(b) 





Fig. 29(e) 



Fig. 29(f) Fig. 29(g) 




3R 







A y A' 



WO 03/062923 



PCT/JP02/13466 



30/30 



Fig. 30(a) 




Fig. 30 (b) 



Fig. 30(c) 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/13466 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G03F1/08, H01L21/027 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G03F1/00-1/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fielos searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Toroku Jitsuyo Shinan Koho 1994-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
A 



Y 
A 



Y 
A 



JP 9-269590 A (NEC Corp.). 
14 October, 1997 (14.10.97), 
Full text; all drawings 
(Family: none) 

JP 10-48806 A (NEC Corp.), 

20 February, 1998 (20.02.98), 
Full text; all drawings 
(Family: none) 

JP 2000-19710 A (Hitachi, Ltd.), 

21 January, 2000 (21.01.00), 

Claims; page 13, right column, line 1 to page 14, 
left column, line 20; Fig. 8 
(Family: none) 



1-4,24,25 

5,6 
7-23,26-39 



1-4,7,8,24, 
25 
5,6 
9-23,26-39 

1-4,7,8,24, 
25 
5,6 
9-23,39 



[x] Further documents are listed in the continuation of Box C Q See patent family annex. 



♦ Special categories of cited documents: 

M A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

U QT document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 April, 2003 (01.04.03) 



Date of mailing of the international search report 
20 May, 2003 (20.05.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 


Internationa] application No. 

PCT/JP02/13466 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 
A 


US 6326107 Bl (Sharp Kabushiki Kaisha) , 

04 December, 2001 (04.12.01), 

Full text; all drawings 

& JP 2000-267255 A & TW 454255 A 




1-4,24,25 
5,6 


Y 
A 


JP 3-15845 A (Hitachi, Ltd.), 
24 January, 1991 (24.01.91), 
Claim 1 
(Family: none) 




5,6 

10,11,13,14, 
17,18,22,23 


Y 
A 


US 5302477 A (Intel Corp.), 
12 April, 1994 (12.04.94), 
Column 7, lines 25 to 33 
& JP 6-289594 A 
Column 8, lines 36 to 42 
& GB 2269915 A 




5,6 

10,11,13,14, 
17, 18,22,23 



Form PCT/ISA/2 10 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/13466 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
I. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This Internationa] Searching Authority found multiple inventions in this international application, as follows: 

Claims 2-39, being dependent on claim 1, share a constitution described in 
claim 1 . 

However, the constitution described in claim 1 is found to be a well-known 
prior art. Therefore, since the constitution described in claim 1 is not a 
special technical feature within the meaning of PCT Rule 13.2, second sentence, 
it is not common to all the claims . 

In addition, the constitution described in claim 24 is also a well-known 
prior art. Therefore, the number of inventions in this international 
application is 19 as follows: 

Claims 1, 2, 3, 4, 5, 6, 7, 8, 9-11, 12-14, 15, 16-18, 19, 20, 21-23, 24, 
25, 26-32, 33-39. 

1. |~x"| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q*] As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | ] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (I)) (July 1998) 



BK?ttiS#*§- PCT/JP02/1 3466 



a. 5sw<ojs-*-s^»^is m^f^m (i pc) ) 

Int. CI' GO 3F 1/08. HO 1 L2 1/02 7 



S9£**Tofc&/MEg** (HKHSfWHS (I PC) ) 
Int. CI 7 G03F1/00-1/1 6 



B*HHffl£f£238 1922-1996^ 

B#S4*IW5lffll8r3S?-&f8 1971-2002¥ 

v*mmmmm&&4*& 1996-2002^ 

B* Bgggffi»rggg 1994-200 2# 

H&H83£'*M£ffi bfc®^-^— * (t*— *«0:fc|fc, Lfcffls§) 



0 . eeiiiK 1 '- 






X 


JP 9-269590 A ( B JMt*tfS|S*#*t) 
1 9 9 7. 1 0. 1 4 


1-4, 
2 4, 2 5 


Y 




5, 6 


A 




7-2 3, 






2 6-39 


X 


JP 10-48806 A (B*««Wc^#tt) 
^3C, 


1-4, 7, 
8, 24, 



0 cmnwiz^tiicisitimmzfrx^Zo 



\><r> 

roj Qm^zzm** -Kffl. jg^^wxi-^XiK 



r&j pj— y?-r v h 7 r s: D — Xfifc 



i^sHSSr^TL^B 



0 1. 0 4. 0 3 



20.05.03 



BttSttfffi' ( I SA/J P) 

100-8915 



2M 18 8 0 8 



4*ff /TRIE'S' (*§IK0?*>-5«8M) 
®IS#^ 03-3581-1101 ft®. 3274 




IJCPCT/ISA/2 10 (12^-^) (1 998*7fl) 



BBSWKS^ PCT/J PO 2/1 3 4 6 6 



c mz) . , 
















2 5 


Y 




5, 6 


A 




9-2 3, 
2 6-39 


x 


JP 2000-19710 A (tfc^&B 3£@£fEj3r) 
2000. 01. 21 

#tfW3fc<z>f&ffl, as 1 3 n^mm i *t-s& 1 4 w&mm 2 otr 


1-4, 7, 
8. 24, 
2 5 


Y 




5, 6 


A 




9-2 3, 
3 9 


X 

Y 
A 


US 6326107 Bl (Sharp Kabushiki Kaisha) 
2001. 12. 04 

&JP 2000-267255 A 
&TW 4 5 4 2 5 5 A 


1-4, 
2 4, 2 5 

5, 6 

7-2 3, 
2 6-3 9 


Y 
A 


JP 3-15845 A m&gftB&Mftffi) 
1 qq 1 01 24 

ffjfejSl 


5, 6 

10, 11, 
13, 14, 
17, 18, 
2 2, 2 3 


Y 
A 


US 5302477 A (Intel Corporation) 
1 9 9 4. 04. 1 2 

w.im'mi 5-3 3*f 

&JP 6-2 8 9 5 9 4 A, & 8«. % 3 6 - 4 2tr 
&GB 2269915 A 


5, 6 

10, 11, 
13, 14, 
17, 18, 
2 2,23 



IfSiSPCT/I S A/2 1 0 OR 2 (1 9 9 8*F7£) 



H^ttJ©#^- PCT/JP02/13466 



SfcSS8*Sg3^ (PCT17*(2)(a)) <D«^C«t •? . r<DffllS^3S^ttl!>COaEbJw«t 0 fS*0«5ffl<0-giJ»COV^-Cf^ 



3. □ f»*<D«5ffl li. ?¥«IS*«5|6ffl-C&orPCT«IiJ6.4(a)ro^2^:S^3S:<0^f- 



m*<O^ISl, 2, 3, 4, 5, 6, 7, 8, 9-11, 12-14, 15, 16-18, 
1 9, 2 0, 2 1-2 3, 24, 2 5, 2 6-3 2, 3 3-3 9 



4. □ ffi®A2l^«ffi/£ia*ofa3lE^»i^Sr«8rart^iirt«-u/«c*»ofcw-c. rroirasi£it, §S*ro«5Hw©«]^IBm 



«SPCT/ISA/2 10 (Sl^-^I (1) ) (I 9 98f7fl) 



